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Self-efficacy and performance 1
Self-efficacy theory (Bandura, 1977 (Bandura, , 1986 (Bandura, , 1997 posits that successful mastery 1 experiences help build and maintain robust efficacy beliefs. In turn, such efficacy beliefs help 2 maintain and increase effort and performance (Bandura, 1997) . Self-efficacy is defined as 3 "beliefs in one's capabilities to organise and execute courses of action required to produce given 4 attainments" (Bandura, 1997, p. 3) . However, recent research has questioned exactly how useful 5 self-efficacy beliefs actually are in reciprocating its positive effect upon performance (e.g., 6 Beattie analysis. In support of this, the above studies revealed a negative relationship between self-12 efficacy and subsequent performance at this level of analysis. 13 In explaining why negative self-efficacy effects may occur, Vancouver et al. (2001 Vancouver et al. ( , 2002 14 based their hypothesis upon Powers (1973) perceptual control theory. According to Powers 15 (1991) and Vancouver et al. (2001 Vancouver et al. ( , 2002 , self-efficacy could negatively bias one's perceptions 16 of goal progress. That is, high levels of self-efficacy may be negatively related to the allocation of 17 effort because individuals no longer feel the need to invest maximum effort (see also Vancouver, 18 2012). Vancouver et al. (2001 Vancouver et al. ( , 2002 tested this hypothesis in an analytical task (mastermind) 19 and found support for self-efficacy theory in that previous performance was a strong positive 20 predictor of self-efficacy beliefs. However, self-efficacy had a significant negative relationship 21 with subsequent performance, in that high levels of self-efficacy biased one's perception that a 22 correct solution to the problem was found, when in fact the solution was wrong.
Self-efficacy and performance 2
Critics of such research (e.g., Bandura, 2012; Bandura & Locke, 2003) performance, a target zone was used to measure putting performance improvements over time 10 rather than absolute putts obtained. The final limitation addressed the possibility that negative 11 efficacy effects may be accounted for by stable easy tasks by splitting the learning task into two 12 learning conditions. Half the participants performed in a static task where task environment 13 remained constant across time. The other half of the participants performed the same putting task 14 but the task environment changed across time. That is, the putting task remained constant across 15 conditions, but a degree of task difficulty was manipulated that changed across sessions. 16 Hypotheses generally followed that of previous research (e.g., Beattie et al., 2011; take part in the study. All participants had either no or minimum experience in golf putting. 7 Informed consent was obtained from all participants before taking part in the study. In the more difficult dynamic learning condition, participants were also required to putt at the sessions and trial numbers were identical across both conditions. To motivate participants to 19 perform at their best cash prizes of £50, £30, and £20 were offered for the three top participants 20 who had the best individual score in a single trial (0-100 points).
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Measures
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Self-efficacy and performance 7
Self-efficacy. Self-efficacy was assessed in a similar fashion to that of Beattie et al. 1 (2011). Magnitude was assessed with 10 yes/no questions by asking participants to indicate if 2 they believed they were able to improve upon their most recent performance (e.g., "I have the 3 skills and resources to beat my previous score by 1 point"; "I have the skills and resources to beat 4 my previous score by 2 points"; in similar intervals to "I have the skills and resources to beat my 5 previous score by above 10 points"). Participants were also given the opportunity to record a 6 magnitude score of above 10 if they thought they could achieve such a level. Self-efficacy 7 strength was recorded by asking participants to rate the degree of confidence (on a scale of 0-8 100%) in their ability to perform at each of the levels they had indicated with a yes. Self-efficacy 9 strength score was derived by summing all the magnitude levels that were answered with a yes. 10 Self-efficacy magnitude and strength were used in all subsequent analyses. Reliability estimates 11 (the reliability of the measure across participants) for self-efficacy magnitude and strength were 12 both .94.
13
Results
14
As the self-efficacy questionnaire asked participants to rate how well they could improve 15 upon their last performance, performance improvement was calculated by subtracting the 16 previous trial absolute performance from the subsequent trial absolute performance. For example, 17 after trial 1 participants were required to state how many points they could improve upon in trial 18 2. The difference in absolute performance scores between trial 1 and 2, was used as the 19 dependent variable (i.e., performance improvement). As there were performance differences 20 between learning conditions (i.e., the static learning condition had a significantly higher absolute 21 performance score than the difficult learning group; t = 10.97, p < .001), all variables were 22 standardised within putting condition. The data sets were then collapsed into one data set for M A N U S C R I P T Thus as absolute performance increased across trials, the less participants thought they could 2 improve upon in subsequent trials. After controlling for trial and previous absolute performance, 3 self-efficacy magnitude and strength had slight non-significant negative relationships with 4 subsequent performance improvement (γ 30 = -.06, p = .15; γ 30 = -.04, p = .27; see Figure 1 ). This γ 20 = -.710, p < .001). That is, the better the previous absolute performance, the less the 15 participants thought they could improve upon it as learning occurred across time. 16 The main hypothesis was in relation to the moderating effects of task difficulty on the As a follow up to the interaction, separate analyses were conducted in each condition. In 6 the stable easy task after controlling for trial and previous absolute performance neither self- The purpose of the study was to examine previous research limitations (e.g., Bandura, Further, the direction of the relationship between self-efficacy and performance improvement 5 reversed when participants completed a longer learning time frame (i.e., 40 trials and 800 putts). 6 Therefore, it might be concluded that negative self-efficacy effects may be in part due 7 experimental studies where learning is limited by a short time frame. 8 To the present author's knowledge, this is also the first study to examine the directional performance across time, rather than disjointed activities such as the mastermind task (e.g., 5 Vancouver et al., 2001, 2002) . However, research suggests that this might not always be the case. 
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There are some practical implications to consider. It appears that task experience 12 influences the self-efficacy and performance relationship. The current study is as far as we know 13 the first study to examine such an effect. Early in learning a negative effect was shown but the 14 sign of the relationship reversed when all 40 trials were considered. That is, when learning and 15 task experiences increase, more accurate efficacy judgements may be made. Further, in more 16 complex tasks, learning time may provide a useful moderator as more time will be required to 17 benefit from mastery experiences before self-efficacy beliefs may accurately reflect ability. 
M A N U S C R I P T A C C E P T E D ACCEPTED MANUSCRIPT
Self-efficacy and performance 1 M A N U S C R I P T
A C C E P T E D ACCEPTED MANUSCRIPT
Self-efficacy and performance 1 • We examine time on task as a moderator of self-efficacy and performance relationship • We examine task difficulty as a moderator of self-efficacy and performance relationship • Time task difficulty moderate the relationship between self-efficacy and performance • Negative effects occur due to lack of time spent on task • Positive efficacy effects occur in challenging tasks
